Results: Due to the cross-cutting nature of surgery, obstetrics and anaesthesia, investing in these services will escalate progress to achieve gender equality, economic growth and infrastructure development. Universal health coverage will not be achieved without addressing the financial ramifications to the poor of seeking and receiving surgical care. NSOAPs provide a strategic framework and a data collection platform for evidence-based policy-making, accountability and implementation guidance.
Introduction
In 1980 the World Health Organization (WHO) DirectorGeneral, Dr Halfdan Mahler, highlighted the importance of surgery within primary healthcare 1 . However, there was no coordinated global effort to strengthen surgical systems until 2015, a pivotal year for global surgery with three major publications: the World Bank's third edition of their Disease Control Priorities (DCP-3) 2 , the Lancet Commission on Global Surgery 3 and World Health Assembly (WHA) resolution 68.15 4 . The publication of DCP-3 included, for the first time, a full volume dedicated to essential surgery, a cost-effective priority to address the global disease burden. The Lancet Commission outlined the current global surgery panorama with five key messages. WHA resolution 68.15 was adopted unanimously by all member states of the WHO and emphasized the essential role of surgery and anaesthesia in universal health coverage. The timing and essence of the three publications raised surgery, obstetrics and anaesthesia to recognized global public health priorities. In 2017, the WHA further strengthened the resolve to implement WHA68.15 as part of the WHO's work on universal health coverage through Decision WHA70.22 5 .
Sustainable development goals
The 2015 sustainable development goals (SDGs) are a universal call to action to end poverty and ensure prosperity and well-being for all 6 . The 17 goals were adopted by 193 countries as a unified global strategy to ensure development for all by 2030. The transition from eight Millennium Development Goals to 17 SDGs marked a shift in the international community's approach to development, away from vertical disease-specific programmes towards a horizontal intersectoral systems approach 7 . Unlike their predecessor, SDGs emphasize the need to strengthen health systems by building service-delivery capacity and ensuring sustainability. Surgery, obstetrics and anaesthesia are essential to reduce mortality and morbidity at all stages of life ( Table 2) 11 ; hence, to meet the SDGs, their full development and integration into national health agendas is required. Towards the end of the Millennium Development Goals era, it became clear that Zambia would not achieve several of its goals 12 . The lack of accessible surgical care at district level, owing to deficits in infrastructure, equipment, essential medicines and workforce, was identified as an underlying cause of delay in care, as emergency surgical cases were referred to higher centres causing congestion and compromising service delivery. A shift from disease-specific interventions to horizontal planning to develop surgical capacity was proposed as a solution 13 . Zambia's commitment to strengthening surgery, obstetrics and anaesthesia as part of universal health coverage resulted in the Zambian delegation proposing and negotiating resolution WHA68.15. The Zambian government further committed to developing a NSOAP 14 integrated within the country's National Health Sector Strategic Plan. By 2015, Tanzania had made progress towards the Millennium Development Goal of reducing mortality in children aged under 5 years, but had failed to reduce maternal mortality by 75 per cent (MDG5), which in 2012 remained high at 432 deaths per 100 000 live births 15 . In recognition of the vital need for surgery, obstetrics and anaesthesia care to achieve the SDGs, Tanzania launched its NSOAP in March 2018 16 .
To address issues of limited access to surgery for its 100 million population, in 2015 Ethiopia launched its surgical plan, Saving Lives Through Safe Surgery 17, 18 . In the following sections, examples are drawn from the Zambian and Tanzanian NSOAPs, and the Ethiopian Saving Lives strategic plan, to illustrate the alignment of surgery, obstetrics and anaesthesia care with the SDGs (Table 3 ) and the comprehensive health systems approach of NSOAPS to achieve health for all.
SDG 3: healthy lives and well-being
The aim of SDG 3 is to ensure healthy lives and promote well-being for all 6 . The Lancet Commission showed that 28-32 per cent of the global burden of disease is amenable to surgical care 3 . Surgery, obstetrics and anaesthesia care is essential to prevent and treat conditions related to reproductive, maternal, newborn and child health, communicable diseases, non-communicable diseases and trauma. Therefore, scaling up surgical care, particularly in low-and middle-income countries (LMICs), is imperative to accelerate progress towards attaining SDG 3.
Reproductive, maternal, newborn and child health
Achieving target 3.1.1 of reducing maternal deaths to fewer than 70 per 100 000 live births will inevitably require scaling up surgery, obstetrics and anaesthesia capacity. Skilled attendants at birth and antenatal care are not sufficient to decrease mortality; access to Comprehensive Emergency Obstetric and Newborn Care 19,20 is essential. Obstetric and anaesthesia services must be coordinated to address preventable mortality, as unsafe anaesthesia contributes to 13⋅8 per cent of deaths after caesarean section 21 . The DCP-3 recommends that eight essential surgical interventions are available at first-level hospitals as they address the substantial burden of disease, are cost effective and feasible to implement 22 . During the situational analysis for Tanzania's NSOAP, limited access to and quality of anaesthesia care, especially in rural areas, were identified as key limitations to a decreased maternal mortality from the current 556 deaths per 100 000 live births ( Table 4) 23, 24 . Tanzania has 50 anaesthetists for a population of 53 million 25 , and as a result most anaesthesia care is provided by non-physicians.
Consequently, the Tanzanian NSOAP involves training physician and non-physician anaesthetists, to increase their density from 0⋅09 to 2⋅23 per 100 000 population by 2025.
Neonatal mortality is inextricably linked to maternal health. The reduction in neonatal mortality to 12 deaths per 1000 live births (target 3.2.1) can be accelerated by increasing timely access to caesarean section, together with high-quality neonatal care. To reduce the number of preventable deaths of children under 5 years old to at most 25 per 1000 live births (target 3.2.2) 6 , inclusion of paediatric surgery in NSOAPs and children's health plans will be crucial. Of the estimated five billion people who lack access to surgical care, two billion are children; up to 85 per cent of children may require surgery before the age of 15 years 26 . Coordinated increases in paediatric surgical care are paramount to reduce mortality and lifelong disability. Approximately 25 million unsafe abortions take place yearly, mostly in LMICs 27 , contributing to 13⋅2 per cent of maternal deaths 28 . Hence, to attain universal access to sexual and reproductive health services (SDG 3.7), provision of safe abortion care is vital. Access to permanent fertility control at first-level hospitals would also increase access to contraception and decrease rates of unplanned pregnancy.
Communicable diseases SDG 3.3 aims to reduce the incidence of human immunodeficiency virus (HIV) infection, tuberculosis, malaria, hepatitis B and neglected tropical diseases. Strengthening of surgery, obstetrics and anaesthesia contributes to this effort by increasing access to circumcision to reduce the risk of HIV transmission, provision of comprehensive maternity care to prevent vertical transmission, access to safe blood banks and water, sanitation and health. Increasing access to safe blood products is a priority outlined in the Tanzanian NSOAP, and this intervention is expected to benefit all patients and prevent transmission of infection. Furthermore, surgery, obstetrics and anaesthesia care is needed to address the sequelae of infectious disease for the millions affected; patients with multidrug-resistant tuberculosis, trachoma and filariasis can benefit from surgical management, ultimately reducing mortality and morbidity from neglected tropical diseases 29 -32 .
Non-communicable diseases
Target 3.4.1 aims to reduce premature mortality from cardiovascular disease, cancer, diabetes or chronic respiratory disease by one-third by 2030 6 . These diseases account for 43 per cent of all premature deaths 33 . Surgery is crucial to treat cancer as well as complications from diabetes and cardiovascular disease. Surgical interventions sometimes provide the greatest impact at the lowest cost, as is the case for breast cancer surgery compared with radiotherapy and systemic therapy 34 . Zambia's NSOAP identified the need to improve screening capabilities for prostate and cervical cancer, together with more surgery to increase the national capacity for cancer treatment 14 .
Injury and trauma
Road traffic injuries are the leading cause of mortality for males between the ages of 15 and 29 years 35 . Surgery, along with prevention strategies, is needed to reduce mortality and disability. Target 3.6 aims to halve the number of deaths from road traffic injuries by 2020. Zambia's NSOAP addresses this goal by providing trauma courses at first-level hospitals, ensuring availability of surgical equipment and establishing prehospital emergency services for safe and timely transportation of injured patients. Guided by the Lancet Commission surgical indicator on access to care, the Zambian Ministry of Health plans for all patients to access care within 2 h of injury. Such national-level strategies will ensure that injured patients receive timely care, and reduce premature mortality and morbidity.
Universal health coverage and health system strengthening Target 3.8.1 is to achieve universal health coverage of essential health services, including reproductive, maternal, newborn and child health, infectious diseases, non-communicable diseases, and service capacity and access, among the general and the most disadvantaged populations 6 . Essential and emergency surgery and anaesthesia were recognized as a component of universal health coverage when the WHA passed resolution 68.15. Universal health coverage includes financial risk protection to decrease the proportion of the population with a large household expenditure on health, as a share of total household expenditure or income (target 3.8.2). Although surgical services have been shown to be cost effective, accessing such care can be expensive 36 . Emergency surgery is often costly; as a result, 33 million individuals face catastrophic health expenditure each year 3 . NSOAPs provide the platform for the provision of affordable essential surgery, obstetrics and anaesthesia care to the entire population. Tanzania's NSOAP will address catastrophic expenditure from surgical care by advocating an increase in coverage for surgical procedures within health insurance schemes.
Workforce
Target 3C aims to increase health financing and the recruitment, development, training and retention of the health workforce in LMICs 6 . Addressing the shortage of surgery, obstetrics and anaesthesia specialists requires careful national planning as the training of professionals takes years. The Lancet Commission proposed a target of 20 surgery, obstetrics and anaesthesia providers per 100 000 population to address the unmet surgical need by 2030 3 . Baseline assessment for Zambia's NSOAP led to plans to increase its workforce from 1⋅1 to 3 surgery, obstetrics and anaesthesia providers per 100 000 population by 2021 14 . In Ethiopia, a national Surgical Workforce Expansion Plan and Anaesthesia Roadmap was developed in close partnership with the College of Surgeons of East, Central and Southern Africa to address training of specialists, continuing education and task-shifting programmes 17 .
SDG 5: achieve gender equality and empower all women and girls
Gender inequality deprives women and girls of basic rights; preventable maternal mortality and morbidity must be eradicated to achieve gender equality by 2030 (SDG 5). Target 5.2 aims to eliminate all forms of violence against women and girls. It is estimated that 19 per cent of women have experienced physical and/or sexual violence by an intimate partner 33 ; trauma and gynaecological care is crucial to help these women. More than 200 million women have suffered female genital mutilation 37 , a harmful practice that the global community aims to eliminate (target 5.3). Access to surgical treatment is imperative to decrease the risk of infections and childbirth complications, and to address the urological and reproductive sequelae.
Cervical cancer disproportionately affects poor women, with 85 per cent of deaths taking place in LMICs 38 . NSOAPs can coordinate prevention, timely diagnosis and treatment of gynaecological and breast cancers. Access to permanent sterilization and safe abortion will empower women to make decisions about their sexual and reproductive health (target 5.6).
Target 5.5 addresses equal opportunities and education. Women have been under-represented in surgery, obstetrics and anaesthesia specialties 39, 40 . To address the specialist workforce shortage, it will be critical to remove societal barriers that have excluded women from training 41 . A comprehensive NSOAP addressing all components of a health system ensures that treatment is available for women, empowering them and reducing gender inequalities.
SDG 1 and 8: poverty, decent work and economic growth
Access to quality health services has long been recognized as a major driver to reducing poverty 42, 43 . Access to surgical services may further impoverish patients who have to pay for medical expenses. Therefore, mitigating the financial risk patients face by ensuring coverage of surgical procedures in insurance schemes and increased overall insurance coverage is essential to prevent patients from being pushed into poverty. SDG 8 aims to promote inclusive and sustainable economic growth, employment and decent work for all 6 . A study 44 found that up to US $6 trillion (approximately €5⋅2 trillion, exchange rate 21 October 2018) of welfare losses globally were due to avoidable deaths. The potential economic losses attributed to surgical conditions are estimated at €18 trillion or 1⋅3 per cent of the projected economic output between 2015 and 2030 3 . The Lancet Commission noted that scaling up surgical services in LMICs to meet the target of 5000 surgical procedures per 100 000 population by 2030 would require about €304 billion. Although this amount seems large, the cost of inaction is far greater, potentially resulting in lost output of €10⋅7 trillion, or a 2 per cent reduction in annual GDP growth 3 . Successful implementation of NSOAPs could prevent these economic losses. Untreated surgical disease affects impoverished, marginalized and rural populations disproportionately, placing them at higher risk of premature death, chronic disability and loss of economic productivity 2 . Lack of access to quality healthcare services contributes to inequalities within and between countries 45, 46 . LMICs with the greatest burden of disease amenable to surgical care have fewer resources than high-income countries 3 . Within LMICs, the disparity between rural and urban access to surgical care is stark. In Tanzania, 67 per cent of the population lives in a rural area 47 , 42 per cent of practising doctors are located in major cities 48 , and 88 per cent of surgery, obstetrics and anaesthesia specialists are employed by the six largest hospitals 49 . The Tanzanian NSOAP addresses this inequity by increasing specialty training opportunities for physicians in rural areas along with incentives for rural retention 16 . Addressing inequities will contribute to the attainment of SDG 16, which aims to promote peaceful and inclusive societies for sustainable development, access to justice for all, and to build effective, accountable and inclusive institutions 48 .
SDG 9: industry, innovation and infrastructure
The aim of SDG 9 is to build resilient infrastructure, promote inclusive and sustainable industrialization, and foster innovation 50 . Infrastructure is needed to run operating theatres with sterilized equipment, electricity and running water, and roads and ambulances are needed to ensure timely access. Ethiopia's baseline data collection revealed that, of the surgical facilities assessed, 72 per cent consistently lacked running water, 59 per cent had intermittent electricity and 33 per cent did not have a reliable oxygen supply. To address these gaps, the Ministry of Health allocated a budget for the construction and renovation of 370 operating rooms, and partnered with Safe Surgery 2020 to construct new oxygen plants 17 . The development of a NSOAP for the expansion of surgical services is an innovative approach to surgical care 51 , as it fosters local advances and opens new markets to promote the expansion of industry.
SDG 17: partnership for the goals
The aim of SDG 17 is to strengthen the means of implementation and revitalize the global partnership for sustainable development 50 . Target 17.9 calls for enhancement of international support for implementing effective and targeted capacity-building in developing countries to support country-specific SDG plans. Partnerships are essential to scale up surgical services through a health systems approach. A core element of Ethiopia's NSOAP was the engagement of a wide range of stakeholders from policy-makers to clinicians and funders 17 . To supply oxygen reliably, a public-private partnership was established to build and maintain oxygen plants as part of Ethiopia's National Medical Oxygen and Pulse Oximetry Scale Up Road Map 17, 52 . Another key partnership in Ethiopia was established between the Ministry of Health, PEPFAR (the US President's Emergency Plan for AIDS Relief), local colleges, universities and the GE Foundation to train biomedical technicians in repair and maintenance of equipment required for provision of essential surgical procedures 17 .
Target 17.3 is to mobilize additional financial resources for developing countries from multiple funding sources 6 . The Zambian, Tanzanian and Ethiopian NSOAPs are fully costed, feasible and affordable. The costed plan also places the Ministry of Health in a stronger position during local budget negotiations 53 , and provides investment cases for multilateral funders.
Enhancing global macroeconomic stability through policy coordination and policy coherence is target 17.13. To ensure this, Zambia's NSOAP was incorporated into the country's National Health Strategic Plan, which is embedded in the Seventh National Development Plan. This nesting of the plans guarantees coordination of policies and funding to strengthen not only the surgical systems, but the entire healthcare system, and support the overall development agenda.
Target 17.18 calls for capacity-building support to increase the availability of high-quality, timely and reliable data. Surgical indicators of the World Development Indicators serve as a benchmark for countries; however, mechanisms to ensure accurate reporting from the facility level to the Ministry of Health to WHO and on to the World Bank Group are necessary. Ethiopia has developed data collection tools to measure the impact of its NSOAP implementation, including a surgical capacity assessment along with 15 key performance indicators collected at the facility level and reported nationally 17 . Zambia is in the process of piloting the collection of surgical indicators through demographic health surveys. Data-strengthening interventions coordinated at the national level through NSOAPs will build capacity and increase the availability of high-quality, timely and reliable data to inform progress towards the SDGs.
Conclusion
The transition of the Millennium Development Goals to SDGs in 2015 signalled a new focus on systems and partnerships as a strategy for development. As one-third of the global burden of disease is amenable to surgical intervention, access to surgery, obstetrics and anaesthesia care plays a critical, but often undervalued, role in strengthening healthcare systems.
The development and implementation of NSOAPs are crucial to achieve health and well-being for all by 2030. This paper illustrates the cross-cutting nature of surgery, obstetrics and anaesthesia care and its ability to integrate SDGs to strengthen the entire healthcare system. Scaling up of surgery, obstetrics and anaesthesia services can accelerate progress to achieve gender equality, economic growth and infrastructure development. By addressing surgical conditions that lead to lost productivity and catastrophic expenditures, NSOAPs will play an integral part in the eradication of poverty and inequalities, while facilitating partnerships for development and promoting peace.
NSOAPs provide the platform for data collection to encourage transparency, accountability and implementation guidance of surgery, obstetrics and anaesthesia services. With 11 years left to achieve the SDGs, NSOAPs provide a concrete road map for governments in LMICs to strengthen their healthcare system. The WHO, and its member states, professional societies, industry, academic centres and civil society must support and prioritize the integration and scaling up of surgery, obstetrics and anaesthesia services through NSOAPs. This is a crucial strategy to strengthen health systems and achieve the SDG agenda by 2030.
